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Supplementary Figure 1. Top-3 higher and lower expressed genes and miRNAs with increasing age in 
bronchial biopsies. The correlation plots with age of the (A) genes and (B) miRNAs that had the lowest 
FDR adjusted p-values were made using unadjusted data. FDR adjusted p-values are shown in the 
graphs. 

Supplementary Figure 1. Top-3 higher and lower expressed genes and miRNAs
with increasing age in bronchial biopsies. The correlation plots with age of the (A)
genes and (B) miRNAs that had the lowest FDR adjusted p-values were made using unad-
justed data. FDR adjusted p-values are shown in the graphs.
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Supplementary Table 1. Results of the age-related genes and miRNAs ob-
tained from the generalized linear model

Table 1A. Genes higher expressed with age

Genes Generalized linear model Lung tissue

Higher expressed with age Mean expression FC/year FDR Expressed Replicated

TMTC1 627 1.011 4.00E-07 Yes Yes
CPS1 37 1.019 1.03E-05 Yes Yes
RP11-550F7.1 10 1.034 1.19E-05
RIMS2 35 1.021 2.97E-05 Yes
AP000688.8 48 1.023 5.65E-05
IGSF1 46 1.021 1.24E-04 Yes
CCL11 31 1.030 1.49E-04 Yes Yes
PRIMA1 34 1.025 4.23E-04 Yes Yes
PLEKHH2 621 1.012 4.33E-04 Yes Yes
GPX3 532 1.015 7.67E-04 Yes Yes
HDC 73 1.018 1.06E-03 Yes Yes
PCDH11X 11 1.041 1.43E-03
PCDHB9 20 1.018 1.52E-03 Yes
SLC8A3 12 1.022 1.55E-03 Yes Yes
PDZRN4 19 1.025 1.58E-03 Yes Yes
CTD-2269F5.1 24 1.014 1.60E-03
PCSK2 31 1.023 2.01E-03 Yes
PCDH9 70 1.015 2.10E-03 Yes
EDA2R 38 1.011 2.18E-03 Yes Yes
LRP1B 197 1.019 2.26E-03 Yes
SYT8 60 1.015 2.26E-03 Yes Yes
NAALAD2 66 1.011 2.44E-03 Yes Yes
TRIM9 31 1.017 2.51E-03 Yes Yes
TMOD2 296 1.009 2.53E-03 Yes
GADL1 38 1.025 2.53E-03 Yes
RIMS4 19 1.018 2.53E-03 Yes
FGF9 32 1.015 2.78E-03 Yes
NR3C2 474 1.005 2.91E-03 Yes
NELL1 18 1.021 2.91E-03 Yes
RP11-15K2.2 13 1.024 2.97E-03
KLHL23 154 1.011 3.04E-03 Yes
EDIL3 598 1.013 3.71E-03 Yes
AC004538.3 26 1.015 4.05E-03
TNNI2 13 1.019 4.29E-03 Yes Yes
LINC00691 12 1.019 4.36E-03
LPHN3 81 1.016 4.50E-03 Yes Yes
CTC-260E6.6 30 1.020 4.50E-03
UGT1A10 21 1.021 4.50E-03
NRXN1 138 1.015 5.76E-03 Yes
PCDHB13 40 1.011 6.43E-03 Yes
HPGD 262 1.016 6.72E-03 Yes
KCNIP2 41 1.014 6.72E-03 Yes
TMEM252 13 1.018 6.72E-03
ASPA 63 1.014 6.92E-03 Yes Yes
PCDHB4 31 1.012 7.83E-03 Yes Yes
DIO3 11 1.025 8.00E-03 Yes
DDIT4L 43 1.017 9.62E-03 Yes Yes
NEGR1 302 1.014 1.16E-02 Yes Yes
AMIGO2 178 1.007 1.26E-02 Yes Yes
CDH19 96 1.020 1.26E-02 Yes
DGKB 35 1.020 1.26E-02 Yes
TRHDE-AS1 22 1.019 1.26E-02
DIO3OS 90 1.018 1.28E-02 Yes
L1CAM 82 1.020 1.31E-02 Yes Yes
RP1-142L7.5 29 1.017 1.32E-02
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Table 1A (Continued)

Genes Generalized linear model Lung tissue

Higher expressed with age Mean expression FC/year FDR Expressed Replicated

PCDHB12 23 1.015 1.33E-02 Yes Yes
KIT 414 1.011 1.49E-02 Yes
PRDM5 182 1.008 1.51E-02 Yes
MPP6 400 1.007 1.51E-02 Yes
FMO3 373 1.011 1.51E-02 Yes Yes
NCAM1 63 1.013 1.61E-02 Yes
PRKCA 483 1.004 1.62E-02 Yes
ZNF676 16 1.018 1.62E-02 Yes Yes
PCDHB14 58 1.009 1.67E-02 Yes Yes
XKR4 106 1.019 1.70E-02 Yes
RP11-468H14.2 15 1.012 1.76E-02
RP11-332H18.4 25 1.014 1.78E-02
GRIK3 51 1.019 1.86E-02 Yes
MTUS2 18 1.023 1.99E-02
SBDSP1 165 1.006 2.13E-02
AC007362.3 30 1.012 2.13E-02
SLITRK3 119 1.024 2.17E-02 Yes Yes
ZKSCAN8 567 1.003 2.17E-02
TENM3 81 1.009 2.17E-02
C9orf47 31 1.018 2.17E-02 Yes Yes
SLC12A1 13 1.020 2.17E-02 Yes
MME 215 1.017 2.26E-02 Yes
RP3-525N10.2 15 1.017 2.30E-02
NCAM2 62 1.016 2.32E-02 Yes Yes
EPHA7 284 1.012 2.37E-02 Yes
ADAMTS6 68 1.012 2.42E-02 Yes
AJAP1 146 1.015 2.49E-02 Yes Yes
PCDHB10 21 1.014 2.49E-02 Yes Yes
NRP2 939 1.009 2.59E-02 Yes
ANGPT1 179 1.012 2.59E-02 Yes Yes
VGLL3 322 1.010 2.60E-02 Yes Yes
PCDHB6 10 1.015 2.82E-02 Yes Yes
CACNB2 144 1.009 2.83E-02 Yes
FAM13C 174 1.009 2.83E-02
WNT2B 287 1.006 2.83E-02 Yes
C6 89 1.029 2.83E-02 Yes Yes
TBX5 81 1.015 2.83E-02 Yes Yes
CNKSR2 61 1.012 2.83E-02 Yes Yes
PMP2 31 1.024 2.83E-02 Yes
FGF14-AS2 30 1.009 2.83E-02
TPSD1 10 1.027 2.87E-02 Yes
DIRAS3 31 1.012 2.88E-02 Yes Yes
PCDHGA5 43 1.010 2.91E-02 Yes
FIBIN 76 1.013 2.93E-02
RAB44 15 1.014 3.00E-02
TMEFF2 28 1.013 3.03E-02 Yes Yes
LOC100421166 50 1.013 3.07E-02
AK5 22 1.012 3.07E-02 Yes
SLC24A2 18 1.028 3.07E-02 Yes
TBX4 162 1.015 3.08E-02 Yes Yes
CDR1 136 1.021 3.08E-02 Yes Yes
RP11-268J15.5 21 1.013 3.08E-02
HAP1 42 1.014 3.36E-02 Yes
HPSE2 91 1.017 3.46E-02 Yes Yes
GAS2 34 1.010 3.46E-02 Yes
PHYH 123 1.006 3.51E-02 Yes
CACNA2D3 70 1.009 3.51E-02 Yes Yes
FAT3 281 1.012 3.53E-02 Yes
PGR 157 1.014 3.54E-02 Yes Yes
FBXO32 707 1.006 3.59E-02 Yes Yes
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Table 1A (Continued)

Genes Generalized linear model Lung tissue

Higher expressed with age Mean expression FC/year FDR Expressed Replicated

LIN7A 58 1.010 3.59E-02 Yes
GHR 138 1.006 3.62E-02 Yes Yes
PRKG2 37 1.010 3.62E-02 Yes
DLG2 117 1.006 3.70E-02 Yes Yes
RASD2 84 1.015 3.82E-02 Yes Yes
NTS 802 1.020 3.85E-02 Yes
FGF14-IT1 64 1.011 3.85E-02
SORCS1 55 1.012 3.91E-02 Yes
TMOD1 48 1.015 3.97E-02 Yes Yes
KCNMB4 26 1.012 3.97E-02 Yes
HOXA2 16 1.015 3.97E-02 Yes Yes
ZNF438 115 1.005 3.98E-02 Yes
MYOC 68 1.024 3.98E-02 Yes Yes
ROBO2 351 1.011 4.08E-02 Yes Yes
SLC23A2 843 1.005 4.08E-02 Yes Yes
CCBE1 76 1.014 4.08E-02 Yes
MPPED2 75 1.008 4.08E-02 Yes Yes
UCHL1 70 1.020 4.28E-02 Yes
SNX15 24 1.010 4.41E-02 Yes
CSMD3 44 1.030 4.50E-02 Yes Yes
RP11-88I18.2 38 1.016 4.59E-02
MLTK 698 1.009 4.71E-02
SERPINB11 608 1.013 4.76E-02 Yes
NTPCR 360 1.004 4.80E-02
SH3D19 1,082 1.004 4.80E-02 Yes
PLAT 186 1.011 4.80E-02 Yes Yes
GPM6A 53 1.017 4.86E-02 Yes
HOXA-AS2 40 1.014 4.86E-02
RASL11B 23 1.016 4.86E-02 Yes Yes
PDE5A 1,588 1.012 4.88E-02 Yes Yes
SLC22A15 110 1.006 4.88E-02 Yes
PCDHGA4 33 1.010 4.88E-02 Yes
TUSC7 10 1.021 5.00E-02
HSPA12A 94 1.011 5.00E-02 Yes Yes
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Table 1B. Genes lower expressed with age

Genes Generalized linear model Lung tissue

Lower expressed with age Mean expression FC/year FDR Expressed Replicated

TIMELESS 128 -1.010 8.64E-05 Yes
KNTC1 341 -1.008 2.50E-04 Yes
BRIP1 63 -1.016 3.12E-04 Yes
E2F1 17 -1.019 4.33E-04 Yes Yes
BLNK 103 -1.009 1.52E-03 Yes
BLM 47 -1.020 1.53E-03 Yes
ASPM 115 -1.023 1.58E-03 Yes Yes
IQGAP3 48 -1.023 1.58E-03 Yes Yes
MKI67 249 -1.022 1.71E-03 Yes Yes
CPXM1 26 -1.015 2.05E-03 Yes
BRCA2 142 -1.011 2.18E-03 Yes Yes
DTL 34 -1.020 2.26E-03 Yes Yes
CENPF 224 -1.016 2.51E-03 Yes Yes
NUP210 369 -1.010 2.59E-03 Yes
NCAPH 26 -1.018 2.86E-03 Yes
NOX5 20 -1.023 2.95E-03 Yes
MCM5 247 -1.007 3.52E-03 Yes
PSD4 734 -1.005 4.29E-03 Yes
TACC3 65 -1.011 4.29E-03 Yes
XKRX 114 -1.009 6.26E-03 Yes Yes
CASC5 87 -1.016 7.83E-03 Yes Yes
SLC13A2 42 -1.024 7.83E-03 Yes Yes
NUSAP1 62 -1.019 8.00E-03 Yes Yes
LMNB1 112 -1.013 8.53E-03 Yes Yes
INSR 1,868 -1.006 9.03E-03 Yes
ARHGAP26 684 -1.006 1.02E-02 Yes
BTN2A2 146 -1.008 1.05E-02 Yes
CDCA2 21 -1.021 1.10E-02 Yes
TOP2A 242 -1.019 1.11E-02 Yes Yes
FANCD2 111 -1.008 1.13E-02 Yes
DIAPH3 20 -1.021 1.17E-02 Yes
KIF14 26 -1.019 1.19E-02 Yes Yes
HSH2D 119 -1.010 1.21E-02 Yes
MYO3A 27 -1.021 1.25E-02 Yes
ITGAE 193 -1.012 1.26E-02 Yes Yes
LIMD1 519 -1.004 1.32E-02
HCK 62 -1.014 1.33E-02 Yes
RFWD3 272 -1.005 1.44E-02 Yes
WHSC1 705 -1.005 1.45E-02 Yes Yes
MERTK 179 -1.006 1.49E-02 Yes
HAPLN3 69 -1.011 1.51E-02 Yes
CENPE 66 -1.016 1.51E-02 Yes Yes
IGHV4-34 18 -1.031 1.51E-02
IGHD 443 -1.037 1.62E-02 Yes Yes
HIST1H2AJ 31 -1.024 1.62E-02 Yes Yes
ASF1B 27 -1.017 1.67E-02 Yes
PIK3AP1 123 -1.015 2.08E-02 Yes Yes
IDO1 78 -1.036 2.17E-02
CXCL10 44 -1.033 2.26E-02 Yes
TAP1 370 -1.013 2.27E-02 Yes
HLA-B 3,505 -1.014 2.30E-02 Yes
FANCA 74 -1.009 2.42E-02 Yes
BUB1B 37 -1.014 2.42E-02 Yes Yes
CDC20 35 -1.017 2.46E-02 Yes
TNFRSF11A 74 -1.014 2.49E-02 Yes
HMGA2 92 -1.009 2.57E-02 Yes
LAMP3 105 -1.013 2.59E-02 Yes Yes
ARHGAP11A 66 -1.012 2.59E-02 Yes Yes
UBE2C 15 -1.024 2.59E-02 Yes Yes
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Table 1B (Continued)

Genes Generalized linear model Lung tissue

Lower expressed with age Mean expression FC/year FDR Expressed Replicated

PARP14 2,079 -1.007 2.83E-02 Yes
HIVEP1 633 -1.004 2.83E-02 Yes Yes
CENPU 56 -1.010 2.83E-02
KIF15 33 -1.015 2.83E-02 Yes Yes
MYBL2 16 -1.022 2.83E-02 Yes
IGKV3-15 15 -1.029 2.83E-02
CD52 34 -1.017 2.86E-02 Yes
SSH2 470 -1.004 2.87E-02 Yes Yes
IGKV3-11 42 -1.026 2.87E-02
RP11-1220K2.2 48 -1.042 2.89E-02
ZDHHC7 557 -1.003 2.90E-02 Yes
MCM10 15 -1.023 2.90E-02 Yes
ZNF518B 430 -1.005 2.91E-02 Yes Yes
RHBDF2 177 -1.008 2.91E-02 Yes
HLA-DMA 261 -1.011 2.91E-02 Yes
C1orf51 65 -1.015 2.91E-02 Yes
ZNF367 32 -1.013 3.03E-02 Yes Yes
EPHX3 24 -1.017 3.03E-02
NLRC5 893 -1.011 3.05E-02 Yes
MAP7D2 14 -1.015 3.05E-02 Yes
AURKB 13 -1.020 3.05E-02 Yes
ABCC4 646 -1.005 3.07E-02 Yes Yes
KIF11 113 -1.011 3.07E-02 Yes Yes
RAB42 10 -1.014 3.07E-02
ATAD2 327 -1.006 3.30E-02 Yes
IL2RB 224 -1.010 3.34E-02 Yes
HJURP 20 -1.017 3.42E-02 Yes Yes
ERBB3 1,218 -1.006 3.46E-02 Yes Yes
KIFC1 38 -1.015 3.51E-02 Yes Yes
SLC34A2 865 -1.012 3.54E-02
DENND1C 125 -1.007 3.59E-02 Yes Yes
CIT 268 -1.009 3.61E-02 Yes Yes
RRM2 79 -1.019 3.61E-02 Yes Yes
TPX2 51 -1.016 3.65E-02 Yes
HIST1H1A 22 -1.017 3.69E-02 Yes
MYO7A 53 -1.014 3.72E-02 Yes
ESPL1 38 -1.016 3.72E-02 Yes Yes
AIM2 21 -1.017 3.72E-02
TRANK1 834 -1.005 3.72E-02
OAS3 343 -1.007 3.89E-02 Yes
LPO 158 -1.049 3.97E-02 Yes Yes
KIF23 57 -1.013 3.97E-02 Yes
COL22A1 18 -1.015 3.98E-02 Yes Yes
SLAMF8 37 -1.012 4.02E-02 Yes
NAPSB 53 -1.013 4.06E-02 Yes
HLA-DOA 188 -1.015 4.08E-02 Yes
CHEK1 46 -1.010 4.08E-02 Yes Yes
IGLV3-25 23 -1.038 4.08E-02 Yes
GZMB 18 -1.022 4.08E-02 Yes
CD7 21 -1.016 4.21E-02 Yes
BUB1 50 -1.016 4.29E-02 Yes Yes
CD79A 44 -1.026 4.29E-02 Yes
HELLS 327 -1.007 4.41E-02 Yes
KEL 65 -1.011 4.43E-02 Yes
TLR10 28 -1.024 4.46E-02 Yes
ORC1 21 -1.014 4.46E-02
HIST1H2BL 22 -1.018 4.47E-02 Yes
CD97 307 -1.007 4.59E-02 Yes
JAK3 186 -1.012 4.65E-02 Yes
GINS1 42 -1.009 4.65E-02 Yes
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Table 1B (Continued)

Genes Generalized linear model Lung tissue

Lower expressed with age Mean expression FC/year FDR Expressed Replicated

IGHV3-21 30 -1.032 4.65E-02
SPATA32 15 -1.011 4.65E-02
HLA-F 334 -1.011 4.69E-02 Yes
RMI2 28 -1.013 4.71E-02
DTX3L 715 -1.007 4.81E-02 Yes
MARCKSL1 135 -1.011 4.86E-02 Yes
PTPN6 306 -1.005 4.86E-02 Yes
EPB41 498 -1.004 4.86E-02 Yes
SIRPG 10 -1.022 4.86E-02 Yes
PSME4 1,226 -1.004 4.89E-02 Yes Yes
GCN1L1 1,392 -1.003 4.93E-02 Yes
BTN3A1 496 -1.009 4.93E-02 Yes
LGALS9 147 -1.006 4.93E-02
SLC26A4 36 -1.035 4.97E-02 Yes
DHX16 401 -1.003 4.99E-02 Yes
STAT1 1,754 -1.013 4.99E-02 Yes
IGLV3-1 18 -1.028 5.00E-02

Table 1C. MiRNAs higher expressed with age

miRNAs Generalized linear model

Higher expressed with age Mean expression FC/year FDR

miR-3195 44 1.03 1.01E-04
miR-1247-5p 186 1.02 1.27E-04
miR-1-3p 1,301 1.015 7.29E-04
miR-3960 126 1.025 7.78E-04
miR-133a-3p 314 1.017 1.44E-03
miR-145-5p 5,495 1.011 2.23E-03
miR-145-3p 1,146 1.01 3.22E-03
let-7b-3p 77 1.015 1.39E-02
miR-143-3p 51,915 1.009 1.83E-02
miR-30a-5p 3,038 1.005 3.88E-02
miR-30c-5p 5,276 1.006 4.55E-02
miR-99a-5p 3,018 1.005 4.55E-02
miR-338-3p 16 1.019 4.55E-02
miR-30a-3p 613 1.005 4.98E-02

Table 1D. MiRNAs lower expressed with age

miRNAs Generalized linear model

Lower expressed with age Mean expression FC/year FDR

miR-146b-5p 1,407 -1.018 2.20E-09
miR-155-5p 1,592 -1.016 6.53E-05
miR-20a-5p 216 -1.012 4.93E-04
miR-142-5p 480 -1.013 7.29E-04
miR-342-3p 1,149 -1.008 1.77E-03
miR-150-5p 2,338 -1.011 2.01E-03
miR-146a-5p 1,313 -1.012 4.45E-03
miR-409-3p 59 -1.009 1.27E-02
miR-142-3p 64 -1.013 1.63E-02
miR-362-5p 29 -1.012 1.71E-02
miR-1260b 548 -1.009 4.55E-02
miR-223-3p 1,375 -1.011 4.55E-02
miR-7-5p 63 -1.011 4.55E-02
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Supplementary Table 2. Gene ontology and pathway analyses using Enrichr
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Supplementary Table 3. Gene ontology and pathway analyses using
g:Profiler
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Supplementary Table 4. Results of the age-related predicted target gene en-
richment analyses

miRNAs Enrichment of predicted target genes higher expressed with age

Lower expressed
with age

p-value Genes (bold=significantly negatively correlated with miRNA)

miR-146b-5p 1.13E-02 RIMS2, IGSF1, SLITRK3, NRP2, XKR4

miR-142-5p 2.42E-05 TENM3, SH3D19, KIT, CSMD3, SLC24A2, LRP1B, LPHN3,
TMOD1, TMEFF2, TMTC1, MPPED2, MPP6, DLG2, WNT2B,
SLC23A2, PRKCA

miR-146a-5p 1.13E-02 RIMS2, IGSF1, SLITRK3, NRP2, XKR4

miR-409-3p 3.19E-02 MME, NR3C2, FGF9, NRP2, GHR
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